3
Methods A qualitative study including ethnographic observation and face to face interviews 4 with participants from six surgical teams at a teaching hospital in London was conducted.
5
Over a three month period: 1) thirty ward rounds (WRs) (100 hours) were observed, 2) face-6 to-face follow up interviews took place with thirteen key informants, 3) multidisciplinary 7 meetings on the management of surgical patients and daily practice on wards were observed.
8
Applying these methods provided rich data for characterising the antibiotic decision making in 9 surgery and enabled cross-validation and triangulation of the findings. Data from the interview 10 transcripts and the observational notes were coded and analysed iteratively until saturation 11 was reached.
12
Results The surgical team is in a state of constant flux with individuals having to adjust to the 13 context in which they work. The demands placed on the team to be in the operating room,
14
and to address the surgical needs of the patient means that the responsibility for antibiotic 
18
Conclusion There is lack of clarity around medical decision making for treating infections in 19 surgical patients. The result is sub-optimal and uncoordinated antimicrobial management.
20
Developing the role of a perioperative clinician may help improve patient level outcomes and 21 optimise decision making.
22
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Introduction
1
A major proportion of the antibiotics prescribed within hospitals is for surgical patients [1] [2] [3] .
2
Inappropriate antibiotic prescribing in surgery is widely reported, with patients at risk of 
12
teams can lead to gaps in practice and expose areas of weakness in communication 13 .
13
Surgical checklists such as the World Health Organization's Surgical Safety Checklist, have 14 been introduced to make sure key elements of care, including prescribing antibiotic
15
prophylaxis, are not missed 14 . However, recent studies on the implementation of the WHO
16
checklist have demonstrated suboptimal use of this simple intervention [14] [15] [16] . Though 
17
interventions have been developed to improve effectiveness of surgical teams and their use 18 of quality and safety improvement tools 14, 17, 18 , there remains a gap in research. The
19
published studies often neglect the contextual and cultural factors that underpin behaviours in 20 general and antibiotic prescribing behaviours in particular 19, 20 . 
10
Methods
11
The setting
12
This study was conducted at Imperial College Healthcare National Health Service hospitals.
13
The hospitals operate across a 1300 bed multisite healthcare organisation. 
18
Inclusion and exclusion criteria
19
Using purposive sampling methods, surgical teams were selected for inclusion in the study.
20
All healthcare professionals who attended the WRs were eligible to participate in the study.
21
Full ethical approval was obtained from the North Yorkshire and the Humber Research Ethics
22
Committee prior to data collection. Full informed consent was obtained from all study
23
participants prior to inclusion in the study.
24
Ethnographic observation and semi-structured interview methodology
25
An ethnographic study design was applied which included non-participant observations,
26
interviews and documentary analysis. One researcher with background in pharmacy and 27 training in ethnography (EC) conducted all the fieldwork, including non-participant
28
observations on the wards, and face-to-face interviews with key informants. Field notes were
29
typed by the researcher on the day of the observation to enable a rich and accurate M A N U S C R I P T 
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11
were collected to provide contextual knowledge of the processes. These different methods
12
enabled cross-validation and triangulation of the findings.
14
Analysis
15
A constant comparative method was used for the analysis of the emerging themes 27 aided by
16
Nvivo 11 software. The field notes from the WR observation, the data from the documentary 17 analysis, and the transcripts from the interviews were openly coded to identify key concepts,
18
which were developed into themes. The analysis was conducted using an iterative and
19
recursive process of moving between the coded data and the higher level themes, until the 20 themes, and the relationship between the themes, reached saturation (i.e. no new themes or
21
inter-relationships between them were identified). Coding and analysis was conducted by EC,
22
with the coding and the interpretation checked and reviewed by CT and AH.
24
Results
25
Ward round participants and demographics
26
Thirty WRs, over 100 hours, were observed, involving six surgeons and their teams (Table 1) .
27
Acute surgical and elective WRs were observed. All adult patients admitted to the team for 28 emergency and elective surgery, and for non-surgical care e.g. cholangitis, cholecystitis etc.
29
were included in the study. Over 50 hours of observation was conducted on the ward and in M A N U S C R I P T A C C E P T E D 
27
Working in a constant state of flux
28
There is a hierarchy as to who leads the WR, but this is a shifting hierarchy whereby people 
15
On many occasions a patient was thought to be on antibiotics by the team, and after further 
27
The surgeons' accounts demonstrate that antibiotic decisions come second to decisions 28 directly relating to surgical practice. The lack of priority given to antibiotic decision making is
29
compounded by a lack of expertise, resulting in responsibility for antibiotic decisions being M A N U S C R I P T
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9 commonly delegated to others (Table 2, T3b ). In the hospital we studied, the delegation of 
5
The consultant surgeon may be the person who decides whether a patient needs an antibiotic 6 or not, but the drug choice, the route, timing etc. is not consistently discussed on the WR.
7
That decision is left to the junior doctors ( management of the antibiotic prescribing is low on the priority list of the surgical team (Table   10 2, T3g).
12
The need for intervention
13
The need and expectation to intervene means that often antibiotics are initiated for patients • Unco-ordinated antibiotic management
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• The surgeons are the leaders in their specialty, engaging with a surgeon is tantamount to engaging with their entire team • Colleagues with expertise in antibiotics (microbiology/infectious disease and pharmacy) should engage and communicate with surgeons in a consistent and sustainable way, this includes accommodating the different working patterns of surgeons, e.g. in this study an ideal point of daily intervention and engagement is the 7.30 ward round, where the team spends the first 30 minutes to discuss and present every patient to the lead surgeon
• It is critical to engage with the surgical teams on the communication platforms most frequently used by them, this may be via phone, text-messaging etc.
• Define a dedicated clinical role for antimicrobial stewardship within the surgical team, this can be context specific whether it is a pharmacist or a nurse or surgical trainees who have responsibility for ensuring appropriate antimicrobial management for patients in their team M A N U S C R I P T Table 2 Continued Key emerging themes from the study, normal text denotes observation notes, italics denotes quotes from participants
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Theme Example T1 a A registrar is called from the OR to conduct a WR. The junior doctor has gone to look for a senior doctor to help her with the WR. The registrar texts her to return as she is now here, and without waiting for the junior doctor she starts the WR asking the medical student who is present-'You have to step up, you are now the junior doctor, do you know the patients?
Field notes
Theme 1 Working in a state of flux
T1 b
The locum surgeon on call over the weekend is not present for the handover -the surgeon tells me later that is because he was a locum and they don't care, cannot expect them to be there.
Field notes
T1 c
The junior doctor comes back and the registrar leaves to go back to theatre. The locum registrar tells the junior doctor -'I've no idea about the patients. I'm new, I have never done a ward round before..' I ask him later how long he has been here, and he says he has just started a 6 month contract, and he has trained here in the UK. T2 f A junior doctor goes to find a computer on wheel (COW) that works. His card is not working in any of the COWS that are free on the ward. He goes to check his card on a PC and finds the fault is in the COWs and not his card. The surgeon goes to find him and says he has to hurry and asks him to come on the round and take notes instead of using the COW.
Field notes
T2 g
The first patient they see on the ward has been transferred from the clinical decisions unit. The team ask the patient if he is on any medications. The patient replies he is on painkillers and antibiotics -he looks bewildered at the question. The junior doctor explains to the patient the clinical decisions unit have their records on paper, whilst this ward is electronic records. The pharmacy technician stops the advanced practice nurse to explain the team have written up 30gram of morphine for the patient instead of 30mg. A nurse walking by says that the patient is on augmentin and metronidazole. The nurse returns with the medication chart and says the patient is on 'cef&met'.
Field notes
T2 h The junior doctor remarks that 'I don't like it when it's mixed (medical records on paper and electronic) as you can miss things.'
Leaving the ward the she continues: 'What I hate about surgery is that the ward rounds are done in such a rush, we never get to delve into the patient history, in medicine there is more delving into the detail…. he has been in our care for three days and we didn't know he has bronchiectasis.' M A N U S C R I P T
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Theme Example
Field notes T2 i A patient has severe sepsis post-operatively. The team go through the patient results and the junior doctor explains to the surgeon -'we put her on meropenem..' The surgeon wants to know whose decision that was. The junior doctor confirms it was the registrar who decided that. The surgeon wants to check the bloods and culture results for the patient, but the results are from the day before. The advanced practice nurse replies that they should have taken culture yesterday. The nurse looking after the patient joins the WR. The patient, the nurse confirms, missed her dose of meropenem, as the electronic medical record system was down and the team were using paper charts and the meropenem was written on the paper chart.
Field notes
T2 j
The surgeon sees the patients. He asks team to 'continue on antibiotics' for one patient, the junior doctor explains the patient is not on antibiotics. 'Put her on some, put her on cef.
Field notes
T2 k
The patient asks the surgeon -"what about antibiotics and my scan". The surgeon replies that according to the handover if the patient was considered to be well she could go home. He then looks at the results and confirms -"your inflammatory markers are normal, no antibiotics…" The patient explains that because she has lupos she was told by the registrar on the weekend that she "was going to need antibiotics". He then tells the team to give the patient seven-day course of co-amoxiclav. And to the patient he reiterates -"we'll give you some antibiotics since my colleague told you, you will get it." Field notes 
